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Determining those factors which render a log as an 
acceptable site for ruffed grouse drumming and determin-
ing the difference between drumming and non-drumming logs 
was investigated. 
The study was.conducted in the Blue Ridge Region 
and Great Valley of Eastern Tennessee. 
are part of the Southern Appalachians. 
All three regions 
The oak-hickory 
and oak-pine forest types are dominant in the areas 
studied. 
A total of 129 drumming logs and 37 non-drumming 
logs were located from February through May of 1974. 
Fifty-eight drumming and 37 non-drumming logs were found 
in the Great Valley, 46 drumming logs were found on the 
Cumberland Plateau, and 25 drumming logs in the Blue 
Ridge Region. 
A number of characteristics were measured on each 
log. Of these, 10 were analyzed by factor analysis, 
discriminant function and multiple regression. Factor 
analysis revealed that physical appearance and physical 
dimensions account for 80.7 percent of the variance within 
the population of drumming logs. Discriminant function 
analysis determined that there was a difference between 
drumming and non-drumming logs. When weighted with 
iii 
discriminant. function scores, it was possible to place 
logs in a drumming or non-drumming log category with an 
accuracy of 85-90 percent. Within the confines of 
availability, drumming site preference is discussed. 
iv 
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Ruffed grouse (Bonasa umbellus) have the largest 
range of any non-migratory· game bird in North America, 
occurring through 34 degrees of latitude and from the 
Atlantic to the Pacific Oceans. They occupy primarily 
the great transition and boreal forests of the North 
(Figure 1) (Bump et al. 1947). 
In Tennessee, which is near the southern terminus 
of ruffed grouse range, they generally occupy the rugged 
areas of the eastern and middle portions of the state 
which are forested primarily in mixed hardwoods and some 
conifers. Grouse frequent those areas which have some 
extremes in relief. Stafford (1974) suggests that the 
highest populations in Tennessee are on the Cumberland 
Plateau of middle Tennessee. 
Ruffed grouse have been studied extensively because 
of their uniqueness, elusiveness ·and attractiveness as a 
game bird and because of their unusual behavioral char-
acteristics: "crazy flight," courtship displays and 
drumming. It is the last of these behaviors which will, 
in part, be investigated. 
Drumming is a territorial "song," an announcement 
to female birds of the male grous~s' presence and as an 
1 
Figure 1. Range of 
(G. R. Bump, R. W. Darrow, 
Crissey, 1947). 
2 
ruffed grouse in North America 
F. C. Edminister, and ·W. F. 
expression of exuberance (Bump et al. 1947). The actual 
performance o~ drumming occurs as the bird stands on a 
log, .with his tail pressed flat· against it. He beats 
the air with his wings, creati~g a hollow thumping sound 
which can be heard for the distance of a kilometer or 
more. 
As a means of establishing territory, drumming is 
unique to the ruffed grouse. Within the confines of his 
territory, the male selects one or two logs (or as many 
as five) which become established as drumming logs 
(Gullion 1967). 
3 
Drumming behavior and drumming sites have been 
studied extensively in the northern sections of the 
ruffed grousets range. Gullion (1967) provides the 
terminology for this study. The most important of these 
definitions are: the drumming stage, which is the 13 sq. 
cm area on the log where the grouse stinds to drum; the 
drumming log,. which is where the stage is located; a·nd 
the drumming territory, _which is the area of most intense 
activity of the attendant male. Gullion (1967) investi-
gated many aspects of the breeding biology of male ruffed 
grouse including location and site characteristics of 
drumming territories. Berner and Gysel (1969) discussed 
vegetational an~ cover types of ruffed grouse habitat as 
well as location.of drumming sites. Eng (1959) 
4 
investigated the importance of cover directly over the 
drumming stage. A major study in New York (Bump et al. 
1947) described log and cover type preferences. Boag and 
Sumanik (1969) discussed several aspects of drumming 
sites in Alberta, including direction of the log and the 
log's relationship to the slope. Also discussed were 
such factors as site selection and predation. With a 
sample of 40 drumming logs, Palmer (1963) described 
species of log, location of stage, and height, width, 
and length of log. He also pointed out some problems in 
comparing drumming logs and non-drumming logs as well as 
examined those factors which encourage the repeated use 
of logs by ruffed grouse. 
In the southern range of ruffed grouse, Muehrcke 
and Kirkpatrick (1970) measured 25 drumming logs in 
Indiana for diameter, length, and distance from ridgetop. 
Hardy's Kentucky study (1950) showed the relationship of 
18 drumming logs to the ridgetops. 
The male ruffed grouse selects his log either 
within his first fall season or the f~llowing spring. 
The surrounding territory is established for life, though 
he may utilize different logs from year to year. 
Young birds, 17-20 weeks old, which establish 
territories during their first fall, often select logs 
which have been used perennially by other birds where 
s 
there is often no possible physical connection with their 
predecessors who are absent for a .variety of reasons 
(Gullion 1967). Two conclusions might be drawn from 
the above; the original grouse marks his log (with drop-
pings, feathers, etc.) rendering it desirable to a 
possible successor or that there are inherent factors 
associated with the drumming site or log which makes it 
uniquely·attractive as a drumming site. Determining what. 
factor or factors in the southern range which renders a 
log acceptable as a site for drumming is investigated in 
the cu·rrent study. Drumming logs were also compared to 
non-drumming logs to elucidate the differences between 
the two. This study is part of a larger on-going project 
which is determining those factors delimiting ruffed 
grouse range ·in Tennessee. 
CHAPTER II 
DESCRIPTION OF THE STUDY AREAS 
Ruffed grouse drumming logs ·were located in five 
areas of east and middle Tennessee en·compassing three 
recognized physiographic regions. Two study areas, 
Clinch Mountain and Newmans Ridge are in the Great Valley 
of east Tennessee in Grainger and Hancock Counties, 
respectively (Figures 2 and 3). Flats Mountain is 
located in Monroe County of the Citico drainage of the 
Tellico Wildlife Management Area (in the Cherokee 
National Forest) and is representative of the Blue Ridge 
region (Figures 2 and 4). Two study areas are located 
on the Cumberland Plateau. Griffith Mountain, on The 
Unive-rsity of Tennessee, Scott County Experimental Forest, 
lies astride the Scott-Morgan Co~nty line (Figures 2 and 
5). The Catoosa Wildlife Management Area is in Cumber-
land County (Figures 2 and 6). 
I. LOCATION AND TOPOGRAPHY 
The relief and elevation of the Great Valley region 
are diverse; but t~o ridges, Clinch Mount~in and Newmans 
Ridge are the dominant physiographic features of their 
respective counties. The elevation ranges from. 259 m 
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Figure 5. The Griffith Mountain study area on 
The University of Tennessee Scott County Experimental 
Forest which represents the Cumberland Plateau physio-












































































































































1948). The main soil types are limestone, sandstone, 
shale and dolomites (Korstian 1962). 
Flats Mountain, which is representative of the 
Blue Ridge region, is in the Unaka Mountain Range 
physiographic region. The elevation reaches 1665 m 
(S,462') at Haw Knob, with the height at Flats Mountain 
being 1174 m (3,853'). The streams draining this area 
are predominantly small, cold, and rocky (U.S. Forest 
Service 1970) and have shaped along with the weathering 
process, the mountain and valley profile. 
12 
The present soils of this region developed from 
the underlying sedimentary rocks which were folded and 
upthrust about 200 million years ago to create the exist-
ing mountains (King and Stupka 1950). Shallow soils are 
found on the narrow ridgetops and steeper slopes. 
Moderately deep soils are located on wide ridgetops and 
northern slopes. These soils are of the Matney, Jeffer-
son, and Barbourville series, commonly associated with 
the shallow Ramsey soils. The tops of mountains are 
composed of sandstone and underlain by shale (Northfork 
Citico Creek Watershed Study 1972). There are also 
residual accumulations of igneous and metamorphic rock 
including, among others: granites, gneisses, and shists 
(Korstian 1962). 
Catoosa Wildlife Management Area and Scott County 
13 
Experimental Forest are situated on the Cumberland Pla-
teau. The plateau has a smooth surface bisected by 
young valleys whose steepness and depth increase towards 
the edges. The elevation is 546-610 m (1800'-2000') 
above sea level (U.S.G.S. Topographic Map 1946). Catoosa 
Wildlife Management Area is bisected by the Obed and 
Emory Rivers, and by Clear and Daddy's Creeks. The land 
at Catoosa is comprised of gently rolling hills. 
The Scott-Morgan tract (1735 ha) lies astride the 
Scott-Morgan County line; this area is composed of 
numerous ridges and draws with the elevations between 
426-652 m (1400'-2850'), with an average slope of about 
25 percent (Martin 1971). The Scott-Morgan forest soils 
are predominantly deep, acid and of medium texture (Cox 
1963). Most of Griffith Mountain (the main study area 
on this tract) has been strip-mined for coal. The strip 
pits nearly circumscribe the mountain. 
II. CLIMATE 
Eastern and middle Tennessee have short mild 
winters and long warm summers (Matzek 1953). This region 
has a long growing season (140-210 days), which is due to 
high uniformly distributed annual precipitation of about 
127 cm - 152 cm (50"-60") (Goldston and Gettys 1956) 
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The climate in the Great Valley is focused on 
Sullivan County, which is physiographically similar to 
the Clinch Mountain and Newmans Ridge areas. The sum-
mers are moderately hot with cool nights and the winters 
are mild with nightly freezes and daily thaws (Table 1, 
page 14). There are· rare temperature extremes of 39° C 
to -10° C (103° F to -18° F). The frost-free period at 
Rogersville is 187 days (April 16 - October 21), with a 
mean annual temperature of 14° C (57° F). The mean 
annual precipitation is 113 cm (44.5") (Matzek 1953). 
Tellico Wildlife Management Area in the Blue Ridge 
region has a humid climate with variations due to high 
relief (Table 2,.page 15). Temperature decreases at the 
average rate of l.24~ C per 305 m (2.23° F per 1,000') 
rise in elevation. The difference is about 1.24° C (5° F) 
cooler at mountain peaks than at the bases. The average 
temperature is 5.~° C (42° F) in January and 25° C (77° F) 
in July with 142 cm (56") of rainfall a:t low elevations 
and 196 cm (70"). at high elevations (Belden 1972). 
On the Cumberland Plateau, the winters are cool 
and the summers are mild (Table 2). The mean annual 
temperature is 13° C (56° F) with monthly means ranging 
from 2.8° C (37° F) in January to 23° C (74° F) in July. 
The average ann11al rainfall is 137 cm (54") varying from 
7.6 cm (3") in October to 15.2 cm (6") in January. The 
18 
average snowfall is 25. 4 cm (10") (Martin 1971). 
III. VEGETATION 
In the Great Valley, much of the commercial timber 
of Newmans Ridge and Clinch Mountain has been cut over 
(Hubbard et al. 1948) except for the inaccessible ridge-
tops. The lowland and northeast slopes are composed of 
beech (Fagus grandiflora), sugar maple (Acer saccharum), 
and yellow poplar (Liriodendron tulipifera). The 
dominant species of the southeast and northwest slopes 
are chestnut oak (Quercus prinus), and northern red oak 
(Q. rubra), pignut hickory (Carya glabra), and shagbark 
hickory (C. ovata). The ridgetops are dominated by red 
cedar (Juniperus virginiana), chestnut oak, chinkapin oak 
(Q. muehlenbergii), white oak (g_. alba), and post oak 
(g_. stellata) (Wolfe 1956). 
The closed oak forest of Flats Mountain corresponds 
to those of similar elevation in the Great Smoky Mountains 
which is also representative of the Blue Ridge region. 
The understory is very dense with the predominant species 
being mountain laurel (Kalmia latifolia), rhododendron 
(Rhododendron maximum) and a variety of blueberry 
(Vaccinium spp.). The overstory is white oak, chestnut 
oak, northern red oak, black oak (g_. velutina), pignut 
hickory, mockernut hickory(£. tomentosa), sourwood 
19 
(Oxydendrum arboreum), and black locust (Rohinia 
pseudoacacia) (Shanks 1954). A variety of pines occur 
on the drier south and south-west facing slopes. Those 
occurring under 917 m (3,200') are pitch pine (Pinus 
rigida) and Virginia pine .(P. virginiana). In addition, 
scarlet oak(~. coccinea) is the dominant hardwood. 
On the Cumberland Plateau, the Catoosa Wildlife 
Management Area is dominated by Virginia pine and short-
leaf pine(~. echinata) with chestnut oak and hickories 
comprising a large portion of the hardwood stands (Staf-
ford 1975). The south and east-facing slopes are in 
pines with the north and west-facing slopes being hard-
woods. 
The Scott-Morgan tract is in the mixed Mesophytic 
Forest Region, composed mostly of hardwoods with some 
pine (Braun 1942). The cove hardwoods are located on the 
cove sites and north slopes. The open oaks and pine are 
on the south-facing slopes and ridges (Martin 1971). The 
most dominant of the species are chestnut oak, red maple, 
and black gum (Nyssa sylvatica), shortleaf pine, white 
pine (~. strobus), red oak, white oak, black oak, yellow 
poplar, sweet gum (Liquidambar styraciflua), and white 
ash (Fraxinus americana) (Thor et al. 1969). 
CHAPTER III 
METHODS AND MATERIALS 
I. SAMPLING METHODS 
From February through May of 1974, drumming logs 
were located on Newmans Ridge, Cljnch Mountain, the Scott-
Morgan State Experimental Forest, Catoosa Wildlife 
Management Area, and Flats Mountain in the Tellico Wild-
life Management Area. Since grouse stand for a consid-· 
erable amount of time on a log to drum, accumulations of 
fecal droppings result on the stage and on the ground 
around the log. A log was adjudged a drumming log when 
two or more fecal droppings were found on or near the 
log. This criterion was based on the rate of deposition 
of droppings which is an average of four droppings per 
hour (Gullion 1966). · An accumulation of droppings 
.indicates more than passing visitation. The following 
general information was noted for each individual drumming 
site: the date, whether drumming was heard in the immedi-
ate vicinity, and whether droppings were removed. Char-
acteristics of the drumming stage and the immediate area 
were recorded. Table 4 contains a mnemonic for each of 




Table 4. Description of the variables used to describe 
the characteristics of the stage and immediate 
area of individual ruffed grouse drumming and 
non-drumming logs in eastern and middle 
Tennessee. 
Mnemonic Variable Methods 
LENLOG Length of log Obtained by simple measurement in 
meters 
DIALOG Diameter of log Obtained by simple measurement in 
meters at dnnmning stage 
HELOGUP Height of log on the Height in meters at dnumning stage 
up side of the side of the log which is 
closest to the ridgetop 
HELOGDCN Height of log on the Height in meters at dnmnning stage of 
down side the side of the log which is far-
thest away from the ridgetop 




Expressed in compass degrees 
1 = 0° - 10° 4 = 30° - 40° 
2 = 10° - 20° 5 = 40° - 50° 
3 = 20° - 30° 
Expressed in tenns of smoothness 
(=2) or roughness (=l) 
Expressed in terms concavity (=l), 
convexity (=2), or flatness (=3) 
DIRLOG Direction log points Expressed in compass degrees 
1 = 0° 4 = 135° 7 = 270° 
ASPECT Aspect 
RELOGSL Degree of slope of 
the log 
2 = 45° 5 = 180° 8 = 315° 
3 = go 0 6 = 225° 9 = 360° 
Expressed in compass degrees 
none= 0° SE= 135° W = 270° 
NE= 45° S = 180° NW= 315° 
E = 90° SW= 225° N = 360° 
Expressed in compass degrees 
1 = 0° 4 = 135° 7 = 270° 
2 = 45° 5 = 180° 8 = 315° 
3 = go 0 6 = 225° 9 = 360° 
TABLE 4 (continued) 
Mnemonic Variable 
REPLRID Relationship of the 
log to the ridge 
TAXON Taxon 
VEG-II Vegetation over 
2.4 m 
VEGMED· Vegetation between 
0.3 m and 2.4 m 
VEGLO Vegetation under 
0.3 m 
FORTYPE Forest type 
Methods 
Whether the log is situated on the 
ridgetop, slope, or base of 
motmtain 
Taxonomic classification of log to 
species 
01 = Castanea dentata 
02 = Acer spp. 
03 = Caiya spp. 
04 = L1r1odendron tulipifera 
OS= ~ercus alba 
06 = 1nus spp. 
07 = Hardwood 
08 = ~ercus rubra 
09 = 1nus virg1n1ana 
10 = Robinia pseudoacacia 
11 = Camus florid.a 
12 = unknown 
13 = ~ercus spp. 
14 = 1nus strobus 
15 = Nysia sylvat1ca 
16 =~an n1grans 
17 =dendron arboreum 
Measured within a SO m2 plot 
Measured within a SO m2 plot 





Non-drumming logs located on Newmans Ridge were 
identified on the basis of remains of stumps at the axial 
ends of logs. These logs were classified as non-drumming 
logs in the absence of fecal droppings on or around the 
logs. The non-drumming logs were measured in the same 
manner as the drumming logs except that the highest and 
lowest categories of vegetation were omitted. 
Ranges and means were tabulated for length of log, 
diameter of log, height of log on the up side, height of 
log on the down side, vegetation over 2.4 m, vegetation 
0.3 m - 2.4 m, and vegetation under 0.3 m for all of the 
drumming logs. 
II. ANALYTICAL METHODS 
Three statistical methods were applied to the 
drumming and non-drumming log data: factor analysis, 
discriminant function analysis, and multiple regression 
analysis. Variables that can distinguish a drumming log 
from a non-drumming log will be called selected variables. 
In the analysis, the problem of log selection was viewed 
as one of identifying variables having the strongest 
ability to classify an individual log as either a drumming 
log or non-drumming log. 
24 
Factor Analysis 
Factor analysis has been described as a statistical 
technique for reducing a large number of correlated 
variables to a small number of uncorrelated variables 
(Burt and Banks 1947). The correlated variables consist 
usually of measurements for observable traits; the un-
correlated variables, which are called factors, are 
abstract hypothetical components. 
Ten variables were extracted from the group of 16 
measurements initially taken on each log by ·means of 
factor analysis (Table 5). Factor analysis elucidates a 
factor's importance within a population. The within 
group correlation matrix derives the factor's individual 
variations. There are four unspecified factors encom-
passing the ten variables. In this analysis, non-
drumming logs are excluded from consideration, but all 
drumming logs are included. 
Discriminant Function Analysis 
Discriminant function analysis is the classification 
of an individual or in this instance a log into one of two 
populations or categories (Fisher 1936). We are given two 
classes of logs, drumming and non-drumming, t measurements 
have been made on each log and we wish to find the weight-
ing vector which when applied to some newly observed and 
unclassified log, will assign this log to one or other of 
25 
Table 5. Description of the 10 variables used to describe 
the characteristics of the stage and immediate 
area of each individual log on Newmans Ridge, 
Tennessee. 
Mnemonic Variable 
LENLOG Length of log 
DIALOG Diameter of log 
HELOGUP Height of log on 
the upside 
HELOGOON Height of log on 
the downside 






Obtained by simple measurement in 
meters 
Obtained by simple measurement in 
meters at dnmnning stage 
Height in meters at dnmuning stage of 
the side of the log which is closest to 
the ridgetop 
Height in meters at dnmuning stage of 
the side of the log which is farthest 
away from the ridgetop 
Expressed in compass degrees 
1 = 0° 4 = 135° 7 = 270° 
2 = 45° 5 = 180° 8 = 315° 
3 = 90° 6 = 225° 9 = 360° 
Expressed in tent1S concavity (=l), 
convexity (=2), or flatness (=3) 
Expressed in tenns of smoothness (=2) 
or roughness (=1) 
Taxonomic classification of log to 
species 
01 = Castanea dentata 
02 = Acer spp. 
03 = ~arra spp. 
04 = 1r1odendron tulipifera 
OS = Quercus alba 
06 = Pmus spp:-
07 = Hardwood 
08 = Quercus rubra 
09 = P1nus virg1n1ana 
10 = Robinia pseudoacacia 
Mnemonic 
TABLE 5 (continued) 
Variable Methods 
11 = Cornus florida 
12 = Unknown 
13 = Quercus spp. 
14 = P1nus strobus 
15 = Nyssa sylvat1ca 
16 = Jug'Ian n1grans 
17 = Oxyclendron arborelDll 
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SLOPEDE Slope of the ridge Expressed in degrees as measured by a 
clinometer 
ASPECT 
1 = 0° -10° 
2 = 10° -20° 
3 = 20° -30° 
4 = 30° -40° 
5 = 40° -50° 
Aspect of the ridge Expressed in compass degrees 
1 = 360° N 
2 = 45° NE 
3 = 180° s 
4' = 135° SE 
5 = 90° E 
6 = 270° w 
7 = 225° SW 
8 = 315° NW 
9 = no more one than another 
the classes with the smallest probability of error. We 
assume that, in the populations from which the classes 
are drawn, the t variables have a common multivariate 
normal distribution. The vector of weights (w) which 
provides the optimum assignmen~ is given by 
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where dis the vector of differences between the t pairs 
of means of the two classes and Vis the weighted average 
of the dispersion matrites 0£ the two classes. 
Multiple Regression Analysis 
To ascertain the vector of weights which determines 
the assignment of logs to the aforementioned categories, 
the multiple regression equation which is analogous with 
the discriminant function equation was applied to the data 
bis the vector of weights. R, as in V, is the weighted 
average of the dispersion matrices of the two classes. 
The vector of differences between group means on the 
variables (d) is analogous to the vector of correlations 
between predictor variables and the criterion variable 
(k) '• 
CHAPTER IV 
RESULTS AND DISCUSSION 
A total of 129 drumming logs and 37 non-drumming 
logs were examined. In the following discussion of the 
logs, they are grouped according to their physiographic 
region: The Great Valley (Clinch Mountain and Newmans 
Ridge, 58 drumming logs and 37 non-drumming logs); The 
Cumberland Plateau (Scott-Morgan Forest and the Catoosa 
Wildlife Management Area, 46 drumming logs); The Blue 
Ridge (Tellico Wildlife Management Area, 25 drumming logs). 
I. CHARACTERISTICS OF DRUMMING LOGS 
Length of Log 
The minimum drumming log was 1.9 m (6.3 ft.) and 
the longest drumming log was 19.4 m (63.6 ft.) (Table 6). 
The mean length for the logs was 9.3 m (30.5 ft.) (Table 7). 
Muehrcke and Kirkpatrik (1970) measured the length 
of 25 drumming logs and found a mean length of 7.07 m 
(23.2 ft.) with a range of 2.44 m - 11.58 m (8-38 ft.). 
Palmer (1963), from a sample of 40 drumming logs, arrived 
at a mean length of 6.04 m (19.8 ft.), with a range of 
1.37 m - 13.41 m (5.5-44. ft.). Probably only a minimum 
length is important in that very long logs seem to be used 
as much as shorter ones. 
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Table 6. Range of length, diameter, height of log on the 
up side, height of log on the down side of 
ruffed grouse drumming logs in eastern and 
middle Tennessee. 
Great Vall.er Ctnnberland Plateau Blue Ridge 
Mnemonic LOW H1gfi tow thgn Low R1gh 
Lenlog 1.92 rn 19.39 m 2.19 rn 18.29 m 2.29 rn 15.54 rn 
(6.3') (63.60') (7.20') (60.0') (7.50') (51.00 ') 
Dialog 0.17 rn 0.88 m 0.12 rn 0.64 m 0.17 rn 0.55 m 
(. 55 ') (2.90') ( .40 I) (2.10') (. 55 ') (1.80') 
Helogup 0.14 m 0.73 m 0.09 m 0.70 m 0.02 m 0.59 m 
(. 45 ') (2.40') (.30') (2.30') (.OS') (1.95') 
Helogdon 0.20 m 0.87 m 0.15 m 0.79 m 0.14 m 0.61 rn 
(. 65 ') (2.85') (.SO') (2.60') (. 45 ') (2.00') 
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Table 7. Means of length, diameter, height of log on the 
up side, an4 height of log on the down side of 
ruffed grouse drumming logs in eastern and 
middle T~nnessee. 
Mnemonic Great Valley Cumberland Plateau Blue Ridge Total 
Lenlog 9.93 m 9.82 m 8.12 m 9.29 m 
(32. 59 ') (32.23') (26.63') (30.48') 
Dialog 0.43 m 0.38 m 0.32 m · .0. 37 m 
(1. 40') (1.24') (1.04') (1. 23 ') 
Helogup 0.35 m 0.30 m 0.25 m 0.30 m 
(1.15') (0.97') (0.81') (0.98') 
Helogdon 0.63 m 0.36 rn 0.32 m 0.44 m 
(2.06') (1.18') (1.06') (1. 43 ') 
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Diameter of Log 
The overall range· in diameter was from 0.12 m 
(.4 ft.) to 0.88 m (2.9 ft.) (Ta~le 6). The mean average 
diameter for all the logs was 0.37 m ·c1.2 ft.) (Table 7). 
Height of Log 
The minimum height of the logs on the up side was 
0.02 m (.OS ft.) and 0.14 m (.45 ft.) on the down side 
(Table 6). The maximum height on the up side was 0.73 m 
(2.4 ft.) and 0.87 m (2.85 ft.) on the down side. The 
mean for the up side was 0.30 m (.98 ft.) and 0.44 m 
(1. 4 ft.) on the downside (Table 7). Diameter and height 
of the drumming logs will be discussed more fully in the 
section on factor analysis. 
Slope of Log 
The slope of each drumming log in relation to the 
ridge is considerably less in degree than the slope of the 
ridge which tended to be over 11° (Table 8). Most of the 
logs (71 percent) were within the 0° to 10° range. Only 
29 percent of the logs (37) were over 11°; this may 
indicate that bn log slopes over 20°~ the steepness might 
prove too great for the grouse to be able to carry out 
his drumming performance with ease. Other researchers 
have not measured this variable in spite of its seeming 
importance to the actual physical possibilities of 











































































































































































































Configuration of Log 
Seven ty - four (57 percent) of the drumming logs 
were flat . On the Cumberland Plateau and the Great 
Valley, 59 and 69 percent of the logs were flat, while 
in the Blue Ridge region 60 percent were concave (Table 
9). Only five of the 129 drumming logs were convex. 
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This variable has not been measured by other researchers; 
it will be more fully discussed in the section on factor 
analysis. 
Taxon of Drumming Logs 
Of 129 drumming logs, 56 (43 percent) were American 
chestnut (Castanea dentata) (Table 10). Since the early 
1900 ' s when the chestnut blight struck, these trees have 
slowly died. Most are dead now, but many snags remain 
s t anding . When they fall, they present a singular l y 
attractive feature to ruffed grouse; in addition to being 
well above the minimums in height and diameter of drumming 
logs measured for this study (Table 6, page 29), these 
old hardwoods decay slowly . The above would seem to be a 
desirable factor in the recurrence of grouse on certain 
drumming sites, even though grouse often use very decayed 
logs. (Pa l mer in 1963 found that of the 40 l ogs he investi -
gated, six were used up to nine years.) 
The Blue Ridge and Great Valley region s had t he 
same high percentage of chestnut drumming l ogs (52 
Table 9. Configuration of ruffed grouse drumming logs 
in eastern and middle Tennessee. 
Convex Concave Flat 
Region f:l'o. Percent No. Percent ~o. Percent 
Great Valley 18 0.31 40 0.69 
Cumberland 
Plateau 17 0.37 2 0.04 27 0.59 
Blue Ridge 15 0.60 3 0.12 7 0.28 
Total 50 0.39 5 0.04 74 0.57 
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Table 10. Taxon of ruffed grouse drumming logs in 
eastern and middle Tennessee. 
35 
Great Valley Cumberland Plateau Blue Ridge 
Species No. Percent No. Percent No. Percent 
Pinus vir~iniana 2 0.03 1 0.02 
Pinus spp. 2 0.03 7 0.15 5 0.20 
Carya spp. 4 0.07 7 0.15 6 0.24 
Castanea dentata 30 0.52 13 0.28 13 0.52 
Quercus alba 6 0.10 13 0.28 1 0.04 
Quercus rubra 4 0.07 3 0.07 
Liriodendron 
tiiI1Eirera 1 0.02 1 0.02 
Robinia Eseudo-
acacia 1 0.02 
Acer spp. 3 0.05 
Hardwood 3 0.05 1 0.02 
Unknown 2 0.03 
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percent). The taxonomic composition of drumming logs on 
the Cumberland Plateau is more diversified with chestnut 
and white oak accounting for 28 percent each (Table 10). 
The Scott-Morgan area on the Cumberland Plateau was ex-
tensively logged from 1915-1937, resulting in very low 
quality stands (Thor et al. 1969), which may account for the 
lower incidence of chestnut drumming logs on this area. 
In an investigation of the change in forest composition 
on Big Ridge Natural Study Area in Union County (in the 
Great Valley Region), it was found that the basal area 
of chestnut had been reduced from 17.4 square feet per 
acre to 0.01 square feet per acre, while black oak had 
increased from 7.7 square feet per acre to 13.8 square 
feet per acre (Thor and Summers 1971). It is possible 
to infer that after the eventual disappearance of chestnut 
from the forest floor, some of the more prevalent oak 
species will take the place of prime drumming logs. 
In Michigan, 34 of 40 drumming logs were decayed 
conifers, with 26 being white pine (Pinus strobus) (Palmer 
1963). Seventy-five percent (101 or 135) of the drumming 
logs in the Alberta study were white spruce (Picea 
glauca) (Boag and Sumanik 1969). The high percentages in 
each of these three studies is a reflection of the most 
prevalent fallen logs rather than a preference for one 
part~cular species. 
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II. CHARACTERISTICS OF DRUMMING SITES 
Forest Type 
Ninety-five percent of 129 drumming logs were 
found in oak-hickory or oak-pine forest communities 
(Table 11); this is not surprising since approximately 
70 percent of eastern and middle Tennessee's forest is 
of the oak-hickory type (Wells et al. 1974) with pine 
occurring on the hotter, drier south-facing slopes 
(Korstian 1962). Twenty-five logs were located on Flats 
Mountain in the Tellico Wildlife Management Area (in the 
Blue Ridge Region). Of these, 64 percent were in the 
oak-hickory complex and 36 percent were in oak~pine. 
Wells et al. (1974) reports that 61 percent of all the 
privately owned forest land in eastern Tennessee is of 
the oak-hickory type, so it would appear that location 
of drumming logs in the Blue Ridge Region is not unusual. 
In Indiana, Muehrcke and Kirkpatrick (1970) found 
that the greatest concentrations of grouse were where 
brushy vegetation was the densest, along ridgetops in 
the burns and near pine plantations. Ridgetops with older 
unburned timber were not used extensively exc~pt by 
drumming males. Boag and Sumanik (1969) found in Alberta 
that drumming logs were in predominantly deciduous 
forests, with aspen (Populus tremuloides) being the 
primary component. In Minnesota, Gullion, et al. (1962) 
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Table 11. The forest type of ruffed grouse drumming 
site location in eastern and middle Tennessee. 
Maple-
Oak- Per- Oak- Per- Beech- Per- Beech- Per-
Region Hickory cent Pine cent Birch cent Oak cent 
Great Valley 50 0.86 5 0.09 1 0.02 2 0.03 
Cl.llnberland 
Plateau 35 0.76 11 0.24 
Blue Ridge 16 0.64 9 0.36 
Total 101 25 7 2 
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located drumming logs in hardwood or mixed har<lwoo<l an<l 
conifer stands with 45 percent (23) of tl1e activity 
centers found in stands which had been uncut for 30 
years. In Iowa, 15 of 22 activity centers were found in 
10-50 year old hardwoods with the dominant species being 
white oak (Quercus ·alba)and shagbark hickory (Carya 
ovata) (Porath and Vohs 1972), both of which are common 
in Tennessee. 
Drumming Site Location 
One hundred seventeen (91 percent) of the drumming 
logs were on ridgetops (Table 12). On the Cumberland 
Plateau Region, it was found that 41 (89 percent) of the 
drumming logs were on ridgetops. The Great Valley had 
56 (97 percent) on ridgetops while Flats Mountain (Blue 
Ridge Region) had 20 (80 percent). 
All (18) of the drumming logs in a study in Ken-
tucky were found on or near ridgetops (Hardy 1950). In 
Michigan, Berner and Gysel (1969) found that all but one 
(18 of 19) drumming centers were in lowland areas or 
transition zones. Gullion et al. (1962) found 99 of 139 
drumming logs (71 percent) were at the foot of slopes 
whereas Muehrcke and Kirkpatrick (1970) reported that all 
of their dr.umming logs (25) were between 10 and 600 feet 
from the ridgetop. 
Table 12. Site location of ruffed grouse drumming logs 
in eastern and middle Tennessee. 
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Slope of Ridge 
The slope of ridges on which drumming logs lie is 
generally between 11° to 40° (Table 13). The slope of 
ridges on the Cumberland Plateau areas is smaller than 
the other two areas with 83 percent (39) of the logs lying 
on slopes which are between 11° and 30°. The Great 
Valley logs are nearly evenly divided into categories 
between 11° and 40°. The Blue Ridge area's ridges are 
slightly steeper with six logs (24 percent) lying on the 
21° to 30° slopes and 14 (56 percent) of the logs in the 
31° to 40° range. 
Boag and Sumanik (1969) found that grouse rarely 
used logs which lay parallel to the slope and never if· 
the slope exceeded 10 percent, though very small diametered 
logs were utilized when lying along contours of steeper 
slopes of up to 22°. Activity centers were not located 
on slopes greater than 45° in Iowa (Porath and Vohs 1972). 
The above data may indicate that slopes that are too steep 
are undesirable, perhaps because of the resulting steep-
ness of logs. 
Aspect of Ridge 
The drumming logs are distributed throughout the 
range of possible aspects (Table 14). The grouping which 
divides north-facing and south-facing ridges (N, NW, NE, 














































































































































































































































































Table 14. Aspect of ridges on which ruffed ~rouse 
drumming logs are located in eastern and 
middle Tennessee. 
Aspect Great Valley Cumberland Plateau Blue Ridge 
43 
(Degree) No. Percent No. Percent No. Percent 
360° N 16 0.28 4 0.09 5 0.20 
45° NE 13 0.22 10 0.22 7 0.28 
180° s 7 0.12 1 0.02 2 0.08 
135° SE 8 0.14 5 0.11 3 0.12 
90° E 4 0.07 1 0.02 
270° w 3 0.05 6 0.13 3 0.12 
225° SW 2 0.03 7 0.15 3 
315° NW 4 0.07 12 0.26 5 0.20 
0° none 1 0.02 
N=.57 N=.56 N=.68 
S=.29 S=.28 S=.20 
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slopes, however it must be remembered that the above 
grouping is arbitrary. In combining the north, north-
west, and northeast-facing ridges into one group desig-
nate "north," 26 (56 percent) of :the drumming sites on 
ridges on the Cumberland Plateau faced north. In the 
Great Valley area, 57 percent of 58 logs were on north-
facing slopes. Seventeen of 25 drumming logs on the 
Flats Mountain area were on north-facing slopes. Many of 
the ridges in eastern Tennessee run southwest to north-
east, with cooler, moister northern slopes than those 
south-facing. This may be a factor in selection of 
drumming sites, for if the south-facing logs (south, 
southwest, southeast) are grouped into a "south" category, 
only .29 percent of the logs are accounted for (Table 14). 
III. VEGETATION 
The overstory, those trees over 2.4 m (8 ft.) in 
height, is not as important as the middle or understory 
in terms of providing direct cover for a drumming bird. 
There were a total of 192 individual trees in this category 
on 129 drumming sites. The most commonly occurring were 
chestnut oak, ·sassafras, blackgum, dogwood, sugar maple, 
black oak, and red maple (Table 15). Each area is 
analyzed separately in this· section so that differences 


































































































































































































































































































































































































































































































































































































































23 percent of the sites on Newrnans Ridge and Scott County 
and 15 percent of the Catoosa sites. 
Dorney (1959) stated, "If the timber is uniformly 
large and dense so that there are no trees or shrubs in 
the 1 to 6 ft. layer, breeding territories are not 
established.'t This concept initiates a discussion of 
the second group of vegetation, those woody sterns be-
tween .3 rn and 2.4 rn (1 to 8 ft.) in height, the shrub 
layer. Boag and Surnanik (1969) compared -drumming log 
with non-drumming log sites and found that logs used as 
drumming stages were in areas of the forest where woody 
sterns were denser. Their data showed grouse selected 
logs around which the density of small trees, particu-
larly spruce (Picea glauca) was greatest. 
Whereas a comparison of vegetational characteris-
tics between non-drumming and drumming sites was not 
undertaken, description of number and species of the 
vegetation on these drumming sites was completed. Blue-
berry (Vaccinurn spp.), red maple, sassafras, dogwood, 
smilax, chestnut oak, and pignut were all prominent 
species in the total of 1,204 stems in this layer for most 
areas (Table 16). The most important of these in terms of 
frequency of occurrence was blueberries. This small dense 
bush could easily provide the type of cover which protects 















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































and might be comparable to the young spruce in the study 
by Boag and Sumanik (1969). Stafford (1975) states that 
blueberries occur in extensive stands on the dry woodland 
sites throughout the Appalachians. Maturation of the 
fruits- occur in mid.-summer. Blueberry leaf buds are 
numerous on individual bushes and are easily reached by 
grouse feeding from the ground. 
Blueberries, red maple, sassafras, chestnut oak, 
dogwood and smilax were also important components of the 
understory, those plants under .3 m (1 ft.). Blueberries 
were, again, the most predominant in this layer (Table 17). 
Palmer (1963) states that vegetation of the smallest 
size class (0 to 2 ft.) was significantly less dense near 
the drumming log than elsewhere. 
In a discussion of drumming sites in Alberta, 
Boag and Sumanik (1969) conclude: "The drumming display 
has . both a visual and auditory function. This being 
so, the sparser the vegetation around the bird when dis-
playing, the greater its chances of being seen and heard 
by other members of the same population, both socially 
and genetically. Such a selective force would produce 
birds which tended to choose drumming sites in areas 
where cover was sparse. If no disadvantage accrued from 
such a tendency, then one would expect ruffed grouse to 


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Such a process has not occurred, presumably because of 
the counter-selective force from predators." 
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In the northern parts of grouse range, mortality 
among adult grouse is greater in late winter. Since 
predation seems to be the major decimating agent ~n-
volved, it follows that it is most effective during this 
critical period when environmental conditions are most 
severe, buffer species least available, and the grouse 
are at a low physical ebb. Bump et al. (1947) points 
out that there are no noticeable differences between 
sexes, in terms of mortality, except that the males 
appear to be somewhat more vulnerable during the drumming 
season and that appreciable losses among male grouse 
continue through the drumming season during April. As 
the sound of a drumming bird may attract predators, it 
is not unlikely that the concealing properties of vegeta-
tion at a drumming site would allow the bird an oppor-
tunity for escape. 
IV. FACTOR ANALYSIS 
Factor analysis reveals that of three factors, the 
first two, physical dimensions and physical appearance 
account for 80.7 percent of the variance within the 
population of drumming logs. The third factor, slope of 
the ridge, accounts for only 11.3 percent of the total 
53 
variance, but added to the 80.7 percent of the first two, 
I 
accounts for 92.1 percent of the variance within the 
population of drumming logs. 
The three variables--height of log on the up side, 
height of the log on the down side, and the diameter of 
the log--account for the majority of the variance in 
factor one which is physical dimensions of drumming logs. 
Within this factor, the variance for height of the log 
on the up side for all areas is 0.861 and when broken 
down by area, resulted in high values for four of the 
five areas. The variance for those four areas is as 
follows: 0.837 (Scott County), O. 704 (Clinch Mountain) , 
0.828 (Catoosa), and O. 767 (Newmans Ridge). 
The height of the log on the down side is very 
similar to the height of the log on the up side. The 
variance for all the areas is 0.841. The variance for the 
four areas in which this factor is important is 0.646 
(Scott County), 0.918 (Clinch Mountain), 0.865 (Catoosa), 
and 0.908 (Newmans Ridge). To a lesser extent, the 
diameter of the log has an effect on this factor (physi-
cal appearance), with a value of 0.379 for all the areas 
even though it is most important on the Catoosa area 
(0.654) (Table 18). 
Gullion et al. (1962) found that the height of 
drumming logs ranged between 0.15 m to 0.91 m. Palmer 
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Table 18. The major variables accounting for the great-
est percentage of variance within three 
factors which define ruffed grouse drumming 
logs in eastern and middle Tennessee. 
Clinch Newmans Flats 
Factor Mt. Ridge Scott Catoosa Mt. All 
(Mnemonic) Percent Percent Percent Percent Percent Percent 
1) Physical 
dimensions 
Helogup • 704 • 767 .837 .828 .161 .861 
Helogdow .918 .908 .646 .865 .251 .841 
Dialog .279 .345 .066 .654 .144 .379 
2) Physical 
appearance 
Config .145 .507 .181 .004 .026 .356 
Texture .069 .656 • 746 .015 -.076 .646 
3) Slope of 
ridge 
Slopede .000016 .137 . 794 .323 .0056 .424 
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(1963) found a height range of 0.18 m to 0.53 m. Boag and 
Sumanik (1969) measured vertical diameter rather than 
height which revealed a range of 0.13 m to 0.61 m with a 
mean of 0.30 m. All of the logs in this study were over 
0.13 min diameter. Muehrcke and Kirkpatrick (1970) did 
not measure the height of logs, but they did measure 
diameter which was 0.23 m to 0.41 m with a mean of 0.33 m. 
The importance of the physical dimensions factor 
is the need for a stage from which the bird projects his 
drumming sound and a vantage point from which he can see 
the surrounding area. Gullion et al. (1962) suggests that 
the positioning of a log is such that a bird can see for 
14 to 18 m. 
Factor two is a combination of configuration and 
texture of the log and will be referred to as physical 
appearance of the log. This factor accounts for 20.8 
percent of the variance and is only marginally important 
in three out of the five areas (Table 18). At Flats 
Mountain, taxon is more important, while at Catoosa, aspect 
is more important. 
The configuration variance for all the areas is 
0.356, while the individual variances are 0.181 (Scott 
County), 0.145 (Clinch Mountain) and 0.507 (Newmans Ridge). 
Texture is slightly more important than configuration with 
a total variance of 0.646. The individual variances by 
area are 0.746 (Scott County),· 0.069 (Clinch Mountain), 
0.656 (Newmans Ridge) (Table 18). 
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Seventy-four of the logs were flat and SO were 
concave, while only five were convex. It is more 
difficult for a pird to stand on a convex log, but easier 
to stand on one which is relatively flat. Drumming is 
an activity which is a strain to the bird and necessi-
tates his bracing himself somewhat with his tail. A 
log's flatness or near flatness would necessarily facili-
tate ease of execution of drumming. 
The variance figures for texture may be somewhat 
misleading as they indicate that this variable is more 
important than configuration. More logs (81) were found 
to be rough than were found to be smooth (48). It is 
probable that a smooth log would be more susceptible to 
droppings being removed due to the effects of wind and 
rain. Since the criterion for identification of a 
drumming log depends on the presence of droppings, it is 
likely that a smooth log which was not a primary drumming 
log might never have been initially recognized as such. 
Factor three, which is the slope of the ridges 
on which drumming logs lie is not as important a factor 
as the other two. It is, however, worthwhile to note 
that drumming logs lie on ridges which are generally 
between 11° and 40° (Table 13, page 42), which is not so 
steep that a grouse would have difficulty in drumming. 
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V. DISCRIMINANT FUNCTION ANALYSIS 
To test the difference between drumming and non-
drumming logs, the information from the 10 variables 
taken on 22 drumming logs and 34 non-drumming logs (on 
Newmans Ridge) was analyzed by discriminant function 
analysis. The results of this analysis were used for 
assigning a log as either a drumming or non-drumming log. 
The decision to employ a discriminant function 
for purposes of classification implies ·a prior decision 
that the log being classified belongs to one or the other 
of the two groups. The classification criterion was 
determined by a measure of generalized square distance, 
Mahalanokis' D, and is based on the pooled covariance 
matrix. 
The results of the discriminant function analysis 
is best summarized in a contingency table. The rows of 
the table give the group to which the analysis assigns it. 
The contingency table (Table 19) for the 56 logs is with-
out correction for a priori probabilities. Of the 22 logs 
classified as drumming logs the analysis indicates 19 
were classified correctly and 3 were misclassified. 
Thirty-two non-drumming logs were classified correctly 
and two were misclassified according to the discriminant 
analysis. 
Table 19. Number of logs classified as drumming or 
non-drumming by the discriminant function 




Drumming Non-drumming Total 
Drumming 19 3 22 
Actual group 
Non-drumming 2 32 34 
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The vector of weights (w) which provides the op-
timum assignment of a log to the drumming or non-drumming 
group is given by w = v-ld which is analogous with the 
b = R-lk of multiple regression analysis. The elements 
of bare the weights which were applied to a log's scores 
in assessing the probable outcome of its classification 
(Table 20). 
To assign a log as either a drumming or non-
drumming log the 10 variables are quantified and then a 
score is calculated on the discriminate function using 
the b weights of the multiple regression analysis as equal 
tow weights of the discriminant function. If this score 
exceeds a certain cutting score, the log would be assigned 
to the non-drumming group; otherwise it is assigned to the 
drumming log group. The appropriate cutting score is the 
half-way mark between the means of the two groups. By 
applying the weights b to the mean values (Table 20) for 
each variable of the drumming and non-drumming logs, the 
two scores are calculated as: 
Drumming score= b1X1 + bzX2 + ... + bnXn 
Non-drumming score= b1X1 + b2x2 + ... + bnXn 
Where bis the vector of weights (Table 21) and X1 is the 
mean value for each variable (Table 20), the mean score 
for drumming logs is -2.50 and the mean score for non-
drumming logs is +25.96. The half-way mark is +11.73 and 
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Table 20. Mean values and standard deviation (S.D.) of 
drumming and non-drumming logs from Newmans 
Ridge, Tennessee. 
Drumming Logs Non-Drumming Logs 
Variable Mean S.D. Mean S.D. 
LENLOG 36. 34 14.87 30.11 15.28 
DIALOG 1.65 .56 1.11 .65 
HELOGUP 1.62 .54 1.35 .66 
HELOGDON 1. 63 .57 1.40 .67 
CONFIG 1. 77 1.50 2.67 .53 
TEXTURE 1.45 .51 1.59 .49 
TAXON 2.09 1.63 4.35 5.04 
SLOPEDE 1.59 .85 2.44 1.04 
DIRLOG 4.40 1.40 5.17 1.50 
ASPECT 2.41 2.15 3.44 2.77 
Table 21. The elements of bare the regression weights 
which when applied to some newly observed 
61 
and unclassified log, will assign it to either 
the drumming group or non-drumming group with 
the smallest probability of error. 
Variable b 
X1 LENLOG .31 
Xz DIALOG - 9.65 
X3 HELOGUP 14.36 
X4 HELOGDON -11.53 
X5 CONFIG 10.47 
X6 TEXTURE - 9.33 
X7 TAXON .85 
XS SLOPEDE 11.77 
Xg DIRLOG . 0 5 
X10 ASPECT .00 
62 
is the point at which a log is adjudged a drumming log or 
a non-drumming log. 
This method of comparing drumming sites with non-
drumming sites might alleviate some of the inherent weak-
nesses associated with present methods of locating and 
identifying drumming logs, as such. In that the criterion 
of drumming log designation is an accumulation of fecal 
droppings, their absence might be due to being swept 
away by wind and rain (Palmer 1963). Also, "the feces 
produced by the drumming bird may contain many undigested 
remnants of plant parts which are used as food items by 
buff-bellied chipmunks (Eutamias amoenus)" in Alberta 
(Boat and Sumanik 1969). There is no reason why a similar 
species such as the eastern chipmunk (Tamias striatus) 
might not have similar dietary predilections since their 
habitat is the deciduous forests of the eastern United 
States (Burt and Grossenheider 1964). 
CHAPTER V 
SUMMARY AND CONCLUSION 
The discriminant function analysis, identified a 
difference between drumming and non-drumming logs. A 
prototypic drumming log which embodies most of the facets 
of drumming sites in eastern and middle Tennessee is 
described and site preference versus site availability 
is discussed. 
The prototypic drumming log is situated on a 
ridgetop whose forest type is of the oak-hickory complex. 
The slope of the ridge is approximately 2-0° and most 
probably the ridge on which the log lies faces north. 
The species of the drumming log is American chestnut with 
a slope itself of about 10°. The surface of the log is 
rough and flat. The log is about 9.5 m long with a 
diameter of 0.33 rn. The height of the log on the down 
side is nearly 0.5 rn while the height on the up side is 
0.33. In the 50 rn2 around the drumming site, there is an 
average of two sterns in the upper story, 11 sterns in the 
middle story, and 17 sterns in the understory. 
Even though the above characteristics are measure-
able and lend themselves.well to definition, it must be 
remembered that definitions are an intellectual tool rather 
than an embodiment of objective reality. The foremost 
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problem in description of drumming sites is equating 
availability with preference. The key to the problem of 
establishment of drumming sites is the function of 
territoriality in the social behavior and breeding 
biology of ruffed grouse. Eibel-Eibelesfeld (1970) 
states that territory is space-associated intolerance. 
Unlike the sex-drive which is cyclic, the dominance drive 
(establishment of territory), as is natural with a self-
preservatory mechanism, is continuous (Armstrong 1947). 
It has been stated that drumming activity itself 
is" . used more to repel or warn territorial inter-
lopers than to attract mates and is only used one or two 
weeks out of the year for the latter function'' (Gullion 
1970). It seems important to reiterate that this study 
has not described the larger components of a territory 
but smaller parts of it, i.e., drumming logs whose two-
fold purposes are that of establishing and maintaining the 
territory and to a much lesser degree as a summoning 
point to females. 
Unlike migratory birds, the territory of the ruffed 
grouse is occupied and defended by him year round. How-
ever, once territories are established, the conflicts that 
occur are with strangers and chance passersby rather than 
close neighbors. The fact that territorial conflicts are 
rarely rank disputes is due to the early establishment of 
territory at which time dominance is determined. 
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Male ruffed grouse seek specific activity centers 
or territories more than they seek specific drumming logs 
(Gullion 1970). Godfrey and Marshall (1969) found that 
a young unestablished male who was radio-tracked .remained 
within an area of about 32 ha (80 acres), during which 
time he visited 10 known drumming logs which were 
occupied by four established males. When one of the 
four was killed, the young male took over his logs and 
remained within a 4 ha (10 acre) area. 
In other male Tetraonides, the spring behavior is 
somewhat different. For instance, some of the grouse of 
the American west--sage grouse (Centrocercus urophasianus), 
lesser and greater prairie chickens (Tympanuchus pallidi-
cinctus and cupido), and sharptailed grouse (Pedioecetes 
phasianellus)--establish flat, bare mating areas called 
leks on which the males gather with the dominant male 
occupying the central location. The subordinant males 
surround him in more or less concentric circles with the 
females visiting the lek for copulation with the more 
dominant males. In that dominancy is established early, 
there are few challenges for supremacy which are time 
and energy consuming. As is his rightful position in the 
hierarchy, the dominant male has the most access to the 
females (Johnsgard 1973). 
A type of activity clustering not totally dis-
similar from plains grouse has been suggested for ruffed 
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grouse. Gullion (1967) says that forest grouse prefer to 
use a communal display ground but one considerably ex-
panded in forest habitat. This type of activity cluster-
ing is obvious in Tennessee. Initially, one of the more 
perplexing incidences of a pocket of grouse was on the 
Flats Mountain area where 25 drumming logs were located. 
Unfortunately a great number of habitat variables were 
not quantified in this study, but a very similar mountain 
in terms of vegetation, slope, comparable logs, etc. 
located nearby had no sign of drumming males. It seems 
likely that a dominant male established himself and less 
dominant males endeavor to be in as close proximity to 
him as possible. This is bolstered by Gullion's statement 
(1970) that the territorial behavior of ruffed grouse is 
the ultimate limiting factor. With this important facet 
of ruffed grouse behavior in mind, it is possible to 
describe those characteristics which make some logs more 
desirable than others, while understanding Boag and 
Sumanik's contention (1969) that the selection of drumming 
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